( ) is a rapidly evolving bacterial species with Campylobacter jejuni C. jejuni massive genetic recombination potential to generate niche specific genotypes. Generally the housekeeping gene lineage has been evidenced to undergo lateral gene transfer and recombination fairly frequently compared to the information processing gene lineage. During such exchanges, gene amelioration takes place over time acquiring the host genomes' molecular characteristics. In this study fifty genes that comprised twenty five housekeeping lineage genes and twenty five information processing lineage genes from nineteen genomes were studied. C. jejuni These nineteen genomes included seven isolates that belonged to C. jejuni the same genotype or multilocus sequence type ST-474. The genes from both lineages were tested for recombination and the guanine-cytosine (GC) variation. This paper details about the data collected and the analyses performed in the corresponding research article entitled "Campylobacter genomes exhibit notable GC variation within housekeeping jejuni ". Further, this paper provides details on the results that are not genes included in the research paper to provide completeness to the study conducted. The gene sequences from the seven ST-474 isolates C. jejuni were submitted to the GenBank and the corresponding gene IDs are provided for referencing purposes. 
Background
Mulitlocus sequence typing (MLST) is a technique devised to sub-divide bacterial populations 1 . MLST exploits the internal fragments that are approximately 470 to 500 base pairs of the housekeeping genes and constructs allelic profiles based on variations in the nucleotide sequences of (usually) seven housekeeping genes. Bacterial isolates are grouped into different clusters 2 . C. jejuni is a zoonotic pathogen that causes gastroenteritis in humans worldwide and the natural competency and plasticity of C. jejuni have not been investigated outside the MLST housekeeping genes [3] [4] [5] [6] [7] [8] . This technique has subsequently been exploited to structure and investigate the association of C. jejuni populations where, previous researches inferred that a mutation at any site can occur somewhere in the population within the space of a week [7] [8] [9] . Hybrid alleles were shown to be more common in some of the MLST loci (tkt, aspA, gltA and glyA) and in the MOMP gene of C. jejuni (interchangeably designated as porA) as a result of recombination and, has been interpreted as a consequential measure of convergence of C. jejuni and C. coli 7, 8, 10 .
Housekeeping alleles of C. jejuni strains (genotypes) share 86% nucleotide sequence identity with each other however, the housekeeping alleles cover lesser than < 0.2% of the entire genome 11 . The molecular differences at the genome level and/or at the full gene level may not be detected even when MLST is combined with other antigenic genes such as porA. Moreover, the housekeeping alleles or genes are involved in specific metabolic function which may not reflect the evolutionary events in other genes involved in a different function in a genome. Further, there is no evidence to suggest that MLST alleles are identical at their full length level and it is not known if a detailed knowledge of MLST alleles can capture the true evolutionary history of the other genes in a genome.
Objectives
Based on these background information and knowledge gap, the nucleotide sequence data from two different lineages of genes, the metabolic housekeeping and the informational genes were collected from 19 C. jejuni genomes. The main objectives were (1) To select genes those are categorised as housekeeping genes.
(2) To ensure the presence of these genes in all of the C. jejuni genomes compared without segmentation.
(3) To categorise them according to the functions they are involved in.
(4) To create two different nucleotide datasets for comparison and,
To test different genetic hypotheses.
Materials and methods
Selection of metabolic and informational housekeeping genes Although genes have been classified as housekeeping and informational genes, the list of genes that can be categorised as housekeeping genes have not be defined very clearly. Hence in this study we collected the set of genes that have been used in routine multilocus sequence typing (MLST) schemes for different bacterial species from the PubMLST database and from previous phylogenetic studies that used housekeeping genes for analyses [12] [13] [14] . The gene names were matched with the C. jejuni NCTC 11168 genome (GenBank accession number NC002163) that is fully annotated and has been used as reference in many other genome comparative studies [15] [16] [17] [18] [19] [20] . Following the identification of genes, a total of 50 genes were selected and these were further examined for their presence in other C. jejuni reference genomes to be analysed in this study. Full length nucleotide sequences of the selected set of housekeeping genes were retrieved in FASTA format from the GenBank from all of the selected C. jejuni genomes. Further the genes were classified into operational genes (metabolic housekeeping genes) and informational genes based on their function by referring to the KEGG pathway and the gene function websites (http://www.genome.jp/dbget-bin/ www_bget?ko+K03495 and http://www.igs.cnrs-mrs.fr/mgdb-cgi/ www_gene_catalog?rpr.ann.) The positions of the categorised selected subset of genes (metabolic housekeeping and informational genes) are marked on the reference C. jejuni NCTC 11168 (GenBank accession number NC002163) circular genome and are shown in Figures 1A and 1B , respectively. Here after in this paper the Figure 1A Represents the housekeeping genes (n = 25) on the circular NCTC 11168 C. jejuni genome and the MLST housekeeping genes used in typing of C. jejuni are in red fonts.
genes are referred to as housekeeping genes (metabolic housekeeping genes) and informational genes for the purpose of plain comparison and interpretation.
Reference C. jejuni genomes and nucleotide sequences from MLST ST-474 isolates Details of the reference C. jejuni genomes, housekeeping and informational genes, their names and their functions are provided in Table 1, Table 2 and Table 3 , respectively. Twelve fully sequenced C. jejuni genomes were used to compare 50 selected genes. The gene sequences were downloaded from the GenBank database (http://www.ncbi.nlm.nih.gov/genbank/). Seven C. jejuni MLST ST-474 isolates were sequenced at the Institute of Veterinary, Animal and Biomedical Sciences, Massey University, Palmerston North, New Zealand. The gene predictions were kindly provided by Dr. Biggs Patrick from Massey Genome Service, Massey University, Palmerston North for the seven C. jejuni MLST ST-474 isolates. These genomes were studied in partial fulfilment of the PhD project by the first author of this paper. The nucleotide sequences for the selected genes (n = 50) were retrieved from the gene predictions from the seven C. jejuni ST-474 genomes in FASTA format and gene sequences for five of the four ST-474 isolates P179a, H704a, H73020, P569a and P694a were submitted to the GenBank and their sequence ids are given in Tables 3 and 5 The results of the guanine-cytosine (GC) analysis with the GC range for all of the genes from 19 C. jejuni genomes can be found below: The overall GC and GC3 contents of individual genes were compared using DnaSP v5 21 . The frequency distribution graphs of GC contents from all the 19 genomes compared were generated in R programming language 22 . Inferences on recombination within each gene under investigation were drawn using Dual-Brothers within Geneious v.5.3.4 23 . This function uses a double change point model that detects spatial variation in the phylogenetic tree topology and spatial variation of the nucleotide substitution process 23 . The gene sequences were aligned using Geneious v5.3.4 and the recombination detection functionality was applied on each gene alignment to infer changes in the topologies and substitution processes. In addition, the aligned sequences were examined using DnaSP v5 to identify the sites involved in recombination. The number of recombination events, referred to as Rm was estimated using DnaSP v5. The GC variance for the genes were estimated using the variance function in Microsoft Office Excel and the relationship between the GC variance and the recombination events was analysed using linear models by having Rm as a dependent variable, and the log GC variance and the length as independent variables. Table 4 Genes of repair mechanism, their gene ID, name, function and the pathways they are involved in. Since currently there are only 11 genomes listed as 'complete', I was curious as to what C. jejuni additional genomes were used in this study. See:http://www.ncbi.nlm.nih.gov/genome/browse/ Unfortunately, it seems that only about half of the finished genomes were used (that is, 6 out of 11), and an additional set of apparently randomly chosen 6 unfinished, draft genome sequences were used, in addition to the apparently draft sequences of another 7 genomes of sequence type ST-474. Although it is stated that seven of the genomes have been deposited to GenBank, they are still not present in the database of complete genomes, as of 1 May, 2013 (the article was published about 6 weeks ago, on 14 March, 2013). In Table 1 , I can see accession numbers for DRAFT sequences for two of the seven ST-474 genomes, and the remaining five do not appear to be listed in the NCBI genomes project pages, which includes even planned projects with no data yet. But the two ST-474 genomes listed in Table 1 do not appear to have the sequence type (ST-474) in the GenBank file; instead, all that is listed is "rare MLST strain". This missing meta-data makes it difficult to know if the other five genomes are perhaps there, but I cannot find them, even if I search for the strain name (e.g., P179a) provided for in Table 1 . Figure 1 shows the location of the housekeeping genes in the NCTC 11168 genome (which I recognise because I know that the GenBank accession number is for that strain -but wouldn't it be much more clear to just label this chromosome as ' ', and then put the strain name (NCTC 11168)? I am curious as C. jejuni to whether there's a significant AT content difference in the genes in the top half (e.g., closer to the replication origin), compared to the lower half (replication terminus). How does this difference compare to that found between the two gene sets?
Genes
From my perspective, Figures 2 -9 are not very informative at all. These could be collapsed perhaps into a SINGLE box and whisker's plot, where the distributions could easily be compared with each other.
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